an 


WAR DEPARTMENT TECHNICAL MANUAL 


DISTILLING 
APPARATUS 


f 


ya , 
ii ARN Vi iY 
A . MEDICAL \ 
. JAN 1°7 1952 . 


mr At wf if 
t * te ‘ * 4 fea rs : if 


~ 
° gone 
<0 0y saree ote ete ce tse 


Memeo h M PN oP O DT LO 4) 


> an ge 8 


AR DEPARTMENT TECHNICAL MANUAL 
ae TM 8-612 


ae ge ? | This manual supersedes TM 8-612, 17 July 1944. 
Mio lILLING 
* ; 4 : t “> 
APPARATUS 


IULY 1945 


United States Government Printing Office 
Washington: 1945 


WAR DEPARTMENT 


Washington 25, D. C., 18 July 1945 ; 


TM 8-612, Distilling Apparatus, is published for the informa- - 3 
tion and guidance of all concerned. ; 


[AG 300.7 (31 May 45) ] 


BY ORDER OF THE SECRETARY OF WAR: 


OFFICIAL: G. C. MARSHALL 
Chief of Staff 
EDWARD F. WITSELL 
Major General 
Acting The Adjutant General 


DISTRIBUTION: 


AAF (5); AGF (5); ASF (2); T of Opns (10); Dept (10 
Base Comds (5); S Div ASF (1); SvC (5); PE (2); A 
Dep (Med Sec) (10); Dep 8 (ZI) (25) except St. Lo 
Med Dep (100); GH (4); SH (2); Convalescent H (2); 
USMA (2); A (2);.-CHQ (2); AF (5); T/O and E-187 
(2); 8510 (2) ; 8-550 (4) ; 8-560 (2) ; 8-572S (2); 8-5 
(3); 8-581 (3); 8-590 (2); 8-610 (1); 8-611 (1); 6 
(2). 


Refer to FM 21-6 for explanation of distribution eos 


a oe ke, Y= — 
ge — bee a — 
¥ Aas Meee eee 
ue +s Be oe iinet 
past) Pra er eee 
Pp aret nar 
ae ot “4 ‘ " 
ieee 
ae i 


; “CONTENTS 


Paragraph Page 


PART ONE. INTRODUCTION. 
SectionI. General. 
(ETE A SS Ue ara ledh 02 Nia UREN eo Oa 1 1 
i558 ES SRR SP eRe Ane eunaven ay RMN Oe IE Z 1 

_ Section II. Description and tabulated data. 

“S INR 2 A EE i he 3 7 
reemmten abe or a. Se RS ay eat 4 i 
ny aE RO LO ERR Sree Oe 5 7 

> PART TWO. OPERATING INSTRUCTIONS. 

- Section III. General. 
BREE SEN eat oe Oe OSPR” Se as a 6 8 
SectionIV. Service upon receipt of equipment. 
Me Unpacking and assembling, Market Forge 
PROIONS i eee e  e Sir nee 7 8 
Unpacking and assembling, Consolidated 
MPO TAREUG WV OWNER: LOCC oo aac csecreessnccicornrnnctes 8 8 
Controls and instruments. A 
OEE Se oad aA oe Rie COE EST Chew foe © 9 9 
Instruments 10 9 
Section VI. Operation. 
ae . NN ly a ee eee a ae 11 10 
Operation, steam-heated model] oo... 12 10 
Operation, gasoline-heated model oo......cccccccccscssesssene 13 10 
.RT THREE. MAINTENANCE INSTRUCTIONS. : 
Section VII. General. 
oa nae ea rts eq Doss eawin Dar etonecanvegea 14 20 
ction VIII. Preventive maintenance services. 
- Operator maintenance (First Echelon) ............... 15 20 
Organizational maintenance (Second Echelon) 16 20 
ection IX. Trouble shooting. 
If the apparatus fails to produce distilled 
| ee ge tee SOL Ls ES 1% 21 
Section X. Maintenance operations. 
x es eh a ae a ee ae aoe om EON 18 21 
Boiler fails to heat properly, steam model............. 19 21 
; Boiler fails to heat properly, gasoline model....... 20 22 
Steam leak between evaporator and 
ER, UO as A ee ccplbetslaories 21 22 
Cleaning and replacing glass gauge, 
Seallion. units ..............-....... SSR te acme det wana 22 22 
NDIX SHIPMENT AND STORAGE 
: as (DISASSEMBLING Wer PICTON oie crises eccience aces 24 
I ce ea a a csenechebscrcpssngr csvset iimsstiprcteteauincebetn 25 


ieee me 
y ri > rat 


ete 
re 


ca | 


4 


Teed ati ee 
ee po eT 


sh 


lay 


Vest 


4 + 
erty tp ee 


Lares: 
ree he 


oe 
Pts 


Pie 


"Ae 


Se Pos 


pg aaa 


PART ONE 


INTRODUCTION 


Section |. GENERAL 


ipment as well as descriptions of the major units and their 
ctions in relation to the other components of the equipment. 


_ Nomenclature Figure 
Distilling apparatus, 2-gallon, steam: 1 
Distilling apparatus, 5-gallon, steam: 2 
Distilling apparatus, 2-gallon, 

leaded gasoline: 3, 4 
Distilling apparatus, 5-gallon, 
leaded gasoline: 5 


: These instructions are arranged in three parts: Part One, 
duction; Part Two, Operating Instructions; Part Three, 
tenance Instructions. 


o records are required to be kept on this apparatus except as may 
signated by the Medical Officer in charge. | 
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5 
. 
1. Water level column for steam model. 
2. Condenser for steam model. : 
3. Boiler for steam model. ? 


Figure 1. Distilling apparatus, 2-gallon, steam; 
manufactured by Market Forge Co. 


Figure 2. Distilling apparatus, 5-gallon, steam; 
manufactured by Consolidated Machine Works, Inc. 


1. Water level column gasoline model. 


2. Condenser assembly for gasoline model. 
3. Boiler for gasoline model. 
4 


. Gasoline burner. 


Figure 3. Distilling apparatus, 2-gallon, leaded gasoline; 
manufactured by Market Forge Co. 


|. Water level column. 

2. Condenser assembly for gasoline model. 
3. Boiler for gasoline model. 

4. Gasoline burner. 


Figure 4. Distilling apparatus, 2-gallon, leaded gasoline; 
manufactured by Consolidated Machine Works, Inc. - 


Figure 5. Distilling apparatus, 5-gallon, leaded gasoline; 
manufactured by Consolidated Machine Works, Ine. 
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‘production of distilled water. They are issued in two models: 
Beton ana and steam- heated models. This manual covers the 


. Market Forge Co., (Aetna Water Still Co.) Everett, Mass. 

Model KL-2A, Gasoline heated, Item No. 4226035. 

Model SL-2, Steam heated, Item No. 4226020. 

, Consolidated Machine Works, Inc. 

Model GLV-2, Gasoline heated, Item No. 4226035. 

_ Model GLYV-5, Gasoline heated, Item No. 4226038. 
Model SLV-—5, Steam heated, Item No. 4226022. 


Chart I. 


2-gallon 2-gallon 5-gallon 5-gallon 
steam heated | gasoline heated | steam heated | gasoline heated 


oduction per hour} 2 gallons 2 gallons 5 gallons 5 gallons 


1 consumption 18 pounds 1% pints 36 pounds 3 pints 


steam. _ gasoline. steam. gasoline. 
1 ¥% inch ¥% inch ¥% inch ¥% inch . 
diameter. : 
e line’ inside -% inch % inch _ %% inch 36 inch : 
ye ae a ea % inch + saesnnsnann 


16 gallons 16 gallons | 40 gallons 40 gallons 
per hour. per hour. per hour. per hour. 


PART TWO 
OPERATING INSTRUCTIONS 


Section Ill. GENERAL 


6. Scope 


Part Two contains information for the guidance of the personnel 
responsible for the operation of this equipment. It contains infor- 
mation on the operation of the equipment with the description and 
location of the controls and instruments. 


. Note. Failure or unsatisfactory performance of equipment will be reported 
on WD AGO Form 468. 


Section IV. SERVICE UPON RECEIPT OF EQUIPMENT 


7. Unpacking and Assembling, Market Forge Models 


a. Open the shipping box carefully. 

b. Remove the paper packing and excelsior so as to uncover the 
still completely. 

c. Remove the still from the shipping box. 

d. The still as packed for shipment is completely assembled and 
ready for operation as soon as all particles of excelsior and pack- 
ing material have been removed and the heating and water con- 
nections have been made. 


8. Unpacking and Assembling, Consolidated Machine 
Works Models 


a. GASOLINE-HEATED MODEL. (1) Open the shipping box care- 
fully. 

(2) Remove the paper packing and excelsior so as to uncover 
the parts of the still. 

(3) Remove the condenser assembly from the box and clean off 
all particles of excelsior or packing material and put the condenser 
in a place where it will not be damaged. 

(4) Remove the remainder of the still from the packing box 
and clean off all packing material from it. 
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_ (5) Place the condenser on the boiler and secure it by means of 
the four cover locks and wing screws which hold the condenser 
assembly in place. 
(6) Connect the tube to the fittings on the condenser. The pre- 
heated water tube drains into the water level column. 
b. STEAM-HEATED MODEL. (1) Open the shipping box carefully. 
(2) Remove all braces, being careful not to damage the still. 
- (3) Remove all packing material from the still. 
(4) The still as received is completely assembled. 
(5) Connect the water and steam connections. 


Section V. CONTROLS AND INSTRUMENTS 


9. Controls 


_ a. The controls of the gasoline-heated models are described in 
TM 8-615. 

b. A %%-inch brass bibcock is provided with each unit for the 
purpose of draining the boiler. It is located at the base of the 
boiler. 

c. If there are no controls provided with the steam models for 
regulating the amount of steam entering the boiler, SR00507 
(VALVE, steam, Jenkins No. ABTJA, 3% inch, complete:) may 
be used. For the steam return line SR00499, (TRAP, steam, 3% 
inch, 60 lbs., Webster No. 789-2, complete:) may be used. 

d. A water supply valve is supplied with each 5-gallon unit. 
a e. A hard water petcock is provided for the purpose of draining 
____ off the surface water in the boiler of each 5-gallon unit. 

a f. Two shut off valves are provided on the glass gauge assembly 
of the 5-gallon gasoline-heated model in case the glass gauge 
breaks. 


10. Instruments 


a. A glass gauge is supplied with the 5-gallon unit. The glass 
- gauge of the gasoline-heated model is equipped with shut off valves 
CS. at the top and bottom of the gauge in case the glass breaks. The 
__ steam-heated model does not have manually controlled shut off 
__ valves on the glass gauge assembly. 


10 
Section VI. OPERATION 
ll. General 


The distilling apparatus is designed for operation with soft, clean 
water, such as is used for drinking purposes. Extremely hard, salt, 
or dirty water should not be used. In general the operation of all 
the units is essentially the same. Minor variations, however, are 
incorporated in the following paragraphs. 


12. Operation, Steam-Heated Model 


a. TWO-GALLON UNIT. (1) Turn on the water supply and fill the 
boiler. When full, water will flow from the overflow outlet. 

(2) With the water flowing into the boiler and running from 
the overflow, turn on the steam supply. 

Caution: Make sure the steam pressure is between 40 and 60 
pounds. Do not operate the apparatus at any other pressure. 

(3) Ina short time the water will boil. Steam will be generated 
and will appear at the vent at the end of the condenser. Distilled 
water will flow through the condenser outlet tube. (See (6) fig. 6, 
and (8) fig. 7.) 

(4) Regulate the incoming water supply to allow a small 
amount of steam to escape from the vent at the end of the con- 


denser. The ratio of cooling water discharged at the bottom of the 


water level column to the distilled water output should be approxi- 
mately 8 to 1. 

(5) To stop the production of distilled water, first turn off the 
steam supply and then turn off the water supply. 

(6) When the steam and water supplies have been turned off, 
open the drain cock and drain all the water in the boiler. Then 
rinse the boiler by filling with clean, cold water and drain again. 

b. FIVE-GALLON UNIT. The operation of the 5-gallon steam- 
heated model is essentially the same as the 2-gallon steam-heated 
model. However, on this unit the water level should be 114 inches 
from the top of the glass gauge. The hard water petcock ( (3) fig. 8) 
should be opened to allow a very small amount of water to drain 
continuously during operation. 


13. Operation, Gasoline-Heated Model 
The following operating instructions apply to the gasoline-heated 


models manufactured by the Market Forge Co. (Aetna Water Still 


Co.) and the Consolidated Machine Works. 
a. TWO-GALLON UNIT. (1) Turn on the water supply and fill 
the boiler. When full, water will flow from the overfiow outlet. 


4R03426 


Details of 2-gallon steam-heated distilling apparatus; 


Boiler drain bibcock. 

Overflow stem. 

Water level column. : 
Preheated water outlet tube. 

Water inlet tube. 

Condenser outlet tube. 

Cooling coil. 


GASKET, evaporator top, asbestos, steam model:: 


Wing nut. 

Riser elbow. 

Riser tube. 

Evaporator cover. 

Baffle plate. 

Complete evaporator for steam model. 
Outside jacket for steam model. 
Pipe connector. 

Steam coil. 

Evaporator bottom section. 
Water inlet elbow. 


manufactured by Market Forge Co. 


ibcock for draining boiler. 

Cover lock. | 

Wing nut. 

Preheated: water outlet tube. | 
Brass adapter. 

Inlet water tube. 

Asbestos gasket. 

Condenser outlet tube. 
Evaporator. 


; Figure 7. Details of 2-gallon steam-heated distilling apparatus; 
rey manufactured by Consolidated Machine Works, Inc. 
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Glass gauge holder. 
Preheated water outlet tube. 
Brass adapter. 

Water supply valve. 
Condenser outlet tube. 
Wing nut. 

Cover lock. 

Asbestos gasket for evaporator top. 
Evaporator. 

Steam supply valve. 
Coupling nuts. 

Boiler complete. 


“ a Details of 5-gallon steam-heated distilling apparatus; 
_ manufactured by Consolidated Machine Works, Inc. 
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Boiler draincock. 4 
Water level column, gasoline model. 
4R03436 TUBE, preheated water outlet: 
Water inlet tube. 
4R03434 TUBE, condenser outlet: 
Cooling coil. 
4R03424 GASKET, evaporator top, asbestos, gasoline model: 
SROOO50 NUT, 10 x 24, wing, brass, 100 to pkg.: 
Riser elbow. i 
Riser tube. 
Evaporator cover. 2 
Baffle plate. ee 
4R03420 EVAPORATOR, gasoline model, complete: ee 
Outside jacket for gasoline model. 
Boiler bottom section. 
lron support. . a 


Ste eS SS) S50) 08) Sy OF) C1 sR OOS = 


Figure 9. Details of 2-gallon gasoline-heated distilling apparatus; <a 
manufactured by Market Forge Co. eta 


(2) With the water flowing into the boiler and running from 
overflow, ignite the gasoline burners. See operating instruc- 


oF (3) Inashort time the water will boil. Steam will be generated 
and will appear at the vent at the end of the condenser. Distilled 
_ water will flow from the condenser outlet tube. (See (5) fig. 9.) 
(4) - Regulate the incoming water supply to allow’a small 
amount of steam to escape from the vent at the end of the con- 
_ denser. The ratio of cooling water discharged at the bottom of the 
water level column to the distilled water output should be approxi- 
mately 8 to 1. 
: (5) To stop the production of distilled water, first turn off the 
_ gasoline burners and then turn off the water supply. 
_ (6) When the gasoline burners and the water supply have been 
urned off, open the drain cock and drain all water in the boiler. 
Then rinse boiler by filling with clean, cold water and drain again. 
= b. FIVE-GALLON UNIT. The operation of the 5-gallon gasoline- — 
eated model is essentially the same as for the 2-gallon gasoline- 
leated model. However, on this unit the glass gauge shut off valves 
((18), fig. 10) must be opened before filling the boiler with water. 
-The> water level should be 3 inches from the top of the glass gauge. 
See (15) fig. 10. ) The hard water petcock should be opened to 
low a very small amount of water to drain continuously during 
eration. In the event the glass gauge breaks during operation 
he shut off valves on the glass gauge must be closed. 


= eeeeaatr: 
Water level column. __ 
Cover lock. 
Wing nut. 
Preheated water outlet tube. 
Condenser. 
Water supply valve. 
10. Condenser outlet tube. 
11. Asbestos gasket for evaporator top. 
12. Boiler complete. 
13. Valve stem assembly for glass gauge holder. 
14. Glass gauge rods. © 
15. Glass gauge. 
16. Coupling nuts for glass gauge. © 
17. Gasoline burner. 


agure 10. Details of 5-gallon gasoline-heated distilling ipparsias: 
manufactured by Consolidated Machine Works, Inc. 


PART THREE 


MAINTENANCE INSTRUCTIONS 


Section VIl. GENERAL 


14. Scope 


Part Three contains information for first and second echelon 
maintenance. It contains information needed for service, as well 
as description of major units and their function in relation to other 
components of the equipment. 


Section Vill. PREVENTIVE MAINTENANCE SERVICES 


15. Operator Maintenance (First Echelon) 


a. BEFORE OPERATION. The unit should be cleaned of any dirt 
that has collected. 

b. DURING OPERATION. The hard water petcock should be opened 
to allow a small amount of water to drain off the top of the boiler 
on each 5-gallon unit. 

c. AFTER OPERATION. The boiler should be rinsed and drained. 


16. Organizational Maintenance (Second Echelon) 


a. MONTHLY. (1) Check for proper operation of the apparatus. 

(2) Check for excessive lime deposits. (See pars. 19a and 20a.) 

(3) Check to see if a spare gasket ((7), fig. 9) for each gaso- 
line-heated model is with the unit. See ASF Supply Catalog MED 
7 fo rreplacement. 

(4) Flush or clean the glass gauges on the 5-gallon units. (See 
par. 22.) 
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Section IX. TROUBLE SHOOTING 


17. lf the Apparatus Fails to Produce Distilled Water 
in Rated Quantities 


Possible causes Possible remedies 
a. Lime deposits in boiler. a. Clean boiler. (See par. 18.) 
b. Boiler fails to heat b. For gasoline models. (See 
properly. par. 20.) 
For steam models. (See 
par. 19.) 
c. Steam leak between evapo-  c. Replace gasket. (See 
rator and boiler cover. par, 21.) 


Section X. MAINTENANCE OPERATIONS 


18. Cleaning Boiler 


a. The interior of the boiler should be cleaned of lime deposits 
at intervals depending on the hardness of the water used. In some 
cases it requires cleaning every 24 hours. In all cases the boiler 
should be drained, rinsed with clean, cold water and drained again 
after each period of operation. 

b. To clean the boiler proceed as follows: 

(1) Loosen wing nuts and cover locks from the cover plate. 

(2) Remove the condenser assembly as a unit. 

(3) If the interior of the boiler is badly coated or stained, clean > 
with PUMICE STONE, commercial, powdered, Grade No. F, one 
pound carton, Federal Stock No. 51—P-2700 Ord. Specification 
No. FXS-—241, and scrub with a stiff brush. Do not use acids. 

(4) After cleaning, rinse thoroughly with clean, cold water and 
dry with a clean cloth. 

(5) Replace condenser assembly, making sure that the asbestos 
gasket is set properly between the boiler cover and the top of the 
boiler. A spare gasket ((7), fig. 9) should be kept with the gaso- 
line-heated models at all times. 

(6) Tighten cover locks and wing nuts. 


a 19. Boiler Fails to Heat Properly, Steam Model 


a. If the boiler of the steam model is slow to heat, it may be due 
to an excessive lime deposit on the steam coil. Clean the outside of. 
the coils with PUMICE STONE, commercial, powdered, Grade 
No. F, one pound carton, Federal Stock No. 51—-P-—2700 Ord. Speci- 
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fication No. FXS-241, and scrub with a stiff brush. Do not use 
acids. After cleaning, rinse thoroughly with clean, cold water and 
dry with a clean cloth. 

b. Slow heating of the boiler also may be due to low steam pres- 
sure in the steam supply line. The steam pressure should not be 
below 40 pounds nor above 60 pounds. ; 

c. The distilling apparatus is a factory assembled unit and 
should not be dismantled in the field. There are no mechanical 
parts to fail. If the apparatus does not operate and a thorough 
cleansing will not restore its efficiency, it should be sent to a higher 
echelon for repair. 


20. Boiler Fails to Heat Properly, Gasoline Model 


a. If the boiler of the gasoline model is slow to heat, it may be 
due to an excessive lime deposit on the bottom of the boiler. Clean 
the boiler as described in paragraph 18. 

b. Slow heating also may be due to improper operation of the 
gasoline burners. See TM 8-615 for operation and maintenance. 

c. The distilling apparatus is a factory assembled unit and 
should not be dismantled in the field. There are no mechanical 
parts to fail other than those in the burners. If the apparatus does 
not operate and a thorough cleansing will not restore its efficiency, 
it should be sent to a higher echelon for repair. 


21. Steam Leak Between Evaporator and Boiler Cover 


If steam escapes between the evaporator and boiler cover, it may 
be necessary to replace the asbestos gasket found there. A spare 
asbestos gasket ((7), fig. 9, or (11), fig. 10) should be kept with 
each gasoline model at all times. Replace as follows: 

a. Loosen wing nuts and cover locks holding cover in place. 

b. Remove condenser assembly. 

c. Remove gasket. 

d. Replace with new gasket and reassemble. 


Note. Certain spare parts for the Market Forge apparatus were purchased 
from Consolidated Machine Works to specifications for the Market Forge 
models and will fit this unit. If spare parts are received for use on the Market 
Forge (Aetna Water Still Co.) models and they do not have the appearance 
of the part being replaced, be certain to check to see that they do not fit be- 
fore returning. 


22. Cleaning and Replacing Glass Gauge, 5-Gallon Units 


The glass gauge on the 5-gallon distilling apparatus should be 
flushed at least once a month to remove any accumulation of lime 
deposits within the glass gauge. If this does not remove the de- 
posits, the glass gauge may be removed and cleaned as follows: 


Z pte 3 ea. 2 eee 
ae MODEL. “a Banove the glass gauge rods. ( See ie 
14), fig. 10.) 3 
(2) Remove the upper valve stem assembly ( (13), fig. 10) from bk 


B (3) Loosen the glass gauge coupling nuts ((16), fig. 10) until te 
“Sey from the holders. bride 


E ation: Do not ee the gaskets and washers on the glass gauge. 
18) Clean the gauge by Grawing a moist cloth through the 


= 6) Becisembis the gauge by reversing the above procedure. 
It the glass has been broken, be certain to remove all particles of 


5 STEAM MODEL. (1) Loosen the pias gauge coupling nuts zi 
(14), fig. 8) until free of the holders. 2 
_ (2) Remove the glass gauge ((2), fig. 8) by pushing the glass a 


and out of the holder. . 
_ (8) Clean the gauge by drawing a moist cloth through the © 
iis gauge. ee 
(4) Reassemble the gauge by reversing the above procedure. 2 


glass before replacing and reassembling. 


APPENDIX 


SHIPMENT AND STORAGE (DISASSEMBLING 
AND PACKING) 


1. Be certain the steam supply is shut off or in the case of the gaso- 
line-heated models, that the gasoline burner is extinguished. 


. Disconnect the water connections. 
Disconnect the steam lines of the steam-heated model. 


. Clean and dry the still thoroughly. 


af; Ww DN 


paper, rags or similar materials to keep the still from moving 
in its container during transit. 


Caution: If the gasoline-heated model is to be stored or shipped, 


the gasoline must be drained from the burner tank. (See TM 
8-615.) 
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. Pack the unit completely assembled in a stout box or crate using 
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